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4. A mass of 1 kg of hydrogen occupies a volume of 11.2 m? at a pressure and temperature of
1 bar and -3°C respectively.

Calculate the value of the characteristic gas constant. (7)
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4, I'he initial pressure, volume and temperature of a gas are 0.9 bar. 0.8 m™ and 27°C
respectively. During isothermal expansion the pressure is halved.

Calculate EACH of the following:
(a) the final volume of the gas; (3)
(b) the mass of the gas. (3)

Note:  the characieristic gas constant is (0.52 kJkgK
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2. (a) Define Boyle’s Law for a perfect gas. (2)

(b) A hot air balloon contains 1100 litres of a perfect gas at a pressure and temperature of
1.5 bar and 270C respectively. The temperature of the gas rises to 690C at constant
pressure.

Calculate EACH of the following:
(i) the increase in the volume of the balloonin m?; (3)

(i1) the mass of gas in the balloon. (3)

Note:  for the gas R = 0.25 kJ/kgK
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5. (a) Define Charles’ Law for a perfect gas. (2)
(b) Air at a pressure and volume of 50 kN/m? gauge and 3.25 m? respectively is
compressed at constant temperature to a gauge pressure of 4 bar.
The atmospheric pressure is 1 bar.

Calculate the final volume. (5)
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2. A mass of 0.049 kg of a perfect gas is contained in a cylinder at a constant temperature of
47°C. At a pressure of 1 bar the density of the gas is
1.225 kg/m’.

Calculate EACH of the following:
(a) the density of the gas when the pressure is reduced to 80 kN/m?; (4)

(b) the characteristic gas constant. (5)
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1. (a) Define Boyle’s Law for a perfect gas. (2)
(b) A hot air balloon contains 1200 litres of a perfect gas at a pressure and
temperature of 1.5 bar and 14°C respectively. The temperature of the gas
rises to 62°C at constant pressure.
Calculate EACH of the following:
(i) the increase in the volume of the balloon in m®; (4)

(ii) the mass of gas in the balloon. (3)

Note: for the gas R = 0.25 kJ/kgK
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2. The initial pressure, temperature and volume of a mass of gas are 1.012 bar, 19°C and
2.4 litres respectively. The gas expands at constant temperaturc to a volume of 8.4 litres
and then the temperature rises to 68°C at constant pressure.

Calculate EACH of the following:

(a) the final pressure of the gas in kKN/m®; )
(b) the final volume of the gas in m’; (3)
(¢) the work done during the constant pressure process. 3)
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3. The initial pressure, temperature and volume of a mass of gas are 1.3 bar, 13°C
and 1.6 litres respectively. The gas expands at constant temperature to a
volume of 5.2 litres and then the temperature rises to 57°C at constant pressure.
Calculate EACH of the following:

(a) the final pressure of the gas in kN/m?; (5)

(b) the final volume of the gas in m’. (5)
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2. A perfect gas is cooled at constant pressure. The initial pressure, temperature and volume
of the gas are 1.03 bar, 0°C and 0.035 m®respectively. During the process the temperature
of the gas is reduced to 243 K.
Calculate EACH of the following:
(@) The mass of the gas; (4)
(b) The final volume of the gas. (4)

Note:  the Characteristic Gas Constant = 0.259 kJ/kgK
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1. (a) A perfect gas at a pressure, temperature and volume of 9.9 bar, 327°C and
8 m*® respectively expands to a pressure and volume of 660 kN/m” and 11 m’
respectively.

Calculate EACH of the following:
(i) the mass of the gas; (4)

(ii) the final temperature. (4)

Note: the characteristic gas constant = 0.3 kJ/kgK
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3. A perfect gas at a pressure, temperature and volume of 9.75 bar, 477°C and 9 m’
respectively expands to a pressure and volume of 550 kN/m? and 11.7 m’
respectively.

Calculate EACH of the following:
(a) the mass of the gas; (4)
(b) the final temperature. : (4)

Note: the characteristic gas constant = 0.3 kJ/kgK
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Ideal Gas Equation

Boyle's law: Vo % (at constant n and T)

Charles’ law: Va T (at constant nand P)
Avogadro’s law: Va n (atconstant Pand T)

nT
Va —

R is the gas constant

PV =nRT
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4. A mass of 1kg of hydrogen occupies a volume of 11.2 m? at a pressure and temperature of

1 bar and -3°C respectively.

Calculate the value of the characteristic gas constant.
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2. (a) Define Boyle’s Law for a perfect gas. ()
{ii} the mass of gas in the balloon. (3}
Note:  for the gas R = 0.25 kJ/keK . 250
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5 (a) Define Charles' Law for a perfect gas,  (2)
(b) 4ir at a pressure and volume of 50 KH/m? gauge and 3.25 m’ respectively is
compressed At constant temperature 1o a gauge presiure of 4 bar.
The atmospheric pressure is 1 bar,

Calculate the final volume. {5)

2) As temp increases volume also increases. and as temp decreases volvume skso decreases.
Prassurce is kept the ssme, sswell 5 mass of the 233

|
3
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Boyles law,: as pressure increases
volume decreases, and vice versa
(for a perfect gas, with a constant
temp

A w\

Press-~

Charles's Law

quantity of gas and pressure remain censtant,
Yy FTy=Vg

3. Charles Law:

Fer & fixed mass of an ideal gas at a constant pressure, the valume 1S direetly
Broportions to the temperature measured in kelvin.

vaT

b =S 10T T a0 V=25, pemdx 10T K10
Y =C pVi = pevr Vi E D pr

Vps (5010747 ¢ 10F) 3252 14k 108+ 1 2 10% = 0.975

Final volume 15 0.975 . ANS.
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2. Amassof 0,049 kg of a perfect gas 1s contained in a cylinder at a constant temperature of 'F \J '- P." \L__
47°C. At a pressure of 1 bar the density of the gas is | =
1,225 kgrm', - —_—
Calculate EACH of the following: 1 | 2

fab the density of the gas when the pressure is reduced to BO kW m?; i)

ib) the characteristic gas constant. (5)

\, | w®
Pu=meb \
] - 0.0%1
m = b.akd |. 225 o
Lo L3 123 7 320°K . N
- + Vel = Q.09 =0 ™
F= | b = fﬂofﬂﬁ)f) (P" -ﬂ%) ’ |28
ﬂ) p= |00, 900 p. = €o000 J\ms'wl\); f\\lﬁ;:s
v = 0. ok VL = X P .
|
= _ q3 Kq/m
feme T PR | g -oon =08
Q.05
[N

|

P s

100,040 ¥ A.9

) oot

| 00,000 x OO =005 R *320

255 j/kji(



GES2 GAS
www. SVEstudy.com

dec 2016

GENERAL ENGINEERING SCIENCE Il December 2016
Attempt ALL questions

Marks for each question are shown in brackets.

1. fa) Define Bayle’s Law for a perfect gas. @

1b) A hot air balloon contains 1200 litres of a perfect gas at a pressure and
temperature of 1.5 bar and 14°C respectively. The temperature of the gas
rises to 62°C at constant pressure
Calculate EACH of the following:

“
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(i) the increase in the volume of the balloon in m’;
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(i) the mass of gas in the balloon.
Note: for the gas R = 0.25 kifkgk
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a perfect gas, given that the
tmerperature and mass remain constant
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3. The initial pressure, temperature and volume of a mass of gas are 1.3 bar, 13°C
and 1.6 litres respectively. The gas expands at constant temperature to a
volume of 5.2 litres and then the temperature rises to 57°C At CONSLant pressure.

Calculate EACH of the following:

{a} the final pressure of the gas in KN/m'; 5

ib) the final volume of the gas in m” (3)
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2. Aperfect gas is cooled at constant pressure. The initial pressure, temperature and velume \, P U ?
of the gas are 1.03 bar, 0°C and 0.035 m* rezpectively. During the process the temperature l | - T z
of the gas is reduced to 243 K. e— —
Calculate EACH of the following:
{a} The mass of the gas; 4] ! -
ib) The final volume of the gas. [£]
Note:  the Characteristic Gas Constant = 0.259 kJ/kek = ZS 1
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